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(54) GROUND TEST FACILITY FOR AIRCRAFT ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate installation of an 
exhaust duct of a low-frequency noise generating source to 
provide a noise-suppressed type facility for an engine ground 
test of simple structure excellent in noise-suppressing effect, in 
the noise-suppressed type facility for conducting the engine 
ground test in the condition where an aircraft is parked on the 
ground. 

SOLUTION: This facility is a noise-suppressed type facility for 
an engine ground test while parking an aircraft on the ground. 
The facility has a deck plate 12 disposed to be positioned with 
a space on the rear side of an exhaust port of an aircraft engine 
E set for the ground test, arranged inclinedly from its lower side 
upto its upper side to form an exhaust passage for guiding 
exhaust of the engine E to the upper side, and provided with 
plural holes, a sound insulation wall 2 arranged in a backface 
side of the deck plate 1 2 to keep a space with respect to the 
plate 12, and a sound insulation layer executed with an 
anisotropic material such as a porous material and a crushed 
stone in a floor between the deck plate 12 and the sound 
insulation wall 2. 
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* NOTICES * 

r 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the aircraft-engine ground test facility for performing an engine ground trial, with the aircraft 
parked at an apron at an apron The deck plate with which it inclined upwards, and has been arranged from 
the lower part, and two or more holes were prepared so that the exhaust air way to which it is installed so 
that spacing may be maintained behind the exhaust port of the aircraft engine which performs said ground 
trial and it may be located in it from the exhaust port of this engine, and engine exhaust air is led up might 
be formed, The aircraft- engine ground test facility characterized by having the silence layer constructed to 
the floor line between the noise-proof wall which maintained this deck plate and spacing and has been 
arranged at the tooth-back side of this deck plate, and said deck plate and noise-proof wall. 
[Claim 2] The aircraft-engine ground test facility according to claim 1 characterized by constituting said 
silence layer from different rectangle ingredients, such as porous material or a crushed stone. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A 0 /o2F%2Fwww4.ipdl.ncipi.... 3/30/2006 



JP,2000-318696,A [DETAILED DESCRIPTION] 



Page 1 of 3 



* N r OTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the aircraft-engine ground test facility of the silence mold 

for performing an engine ground trial, with the aircraft parked at an apron at an apron. 

[0002] 

[Description of the Prior Art] In order to perform an engine ground trial, parking the aircraft after check and 
maintenance at an apron at an airport etc., the test facility of a silence mold is prepared. As an aircraft- 
engine ground test facility for this, the thing of various structures is offered conventionally. There is a thing 
of a configuration of having only installed the noise barrier in the tooth-back side of the aircraft which 
performs an engine ground trial as the example as shown in drawing 6 . 

[0003] This is called a blast-fence mold and forms the noise barrier 01 which interrupts the noise which 
comes out of an aircraft engine to the tooth-back side of an engine ground testing machine. In the aircraft- 
engine ground test facility of this form, in order to interrupt the high temperature and the high-speed style of 
an exhaust jet from an aircraft engine, the blast fences 02, such as a product made from a wire gauze, must 
be installed ahead of a noise barrier 01. Since noise reduction is carried out according to the diffraction 
operation in the plane noise barrier 01 in a facility of this blast- fence mold, there are few those noise 
reductions. 

[0004] Moreover, there is an aircraft-engine ground test facility called the splitter mold shown in drawing 7 . 
This is the thing of the structure which leads the exhaust air from the aircraft engine which performs an 
engine ground trial to the splitter mold silencer 01 1, and muffles it with a jet pipe 010. The splitter mold 
silencer 01 1 has the passage divided in the shape of a honeycomb with the acoustical panel. 
[0005] In this splitter type of aircraft-engine ground test facility, the jet pipe 010 for introducing exhaust air 
of an aircraft engine is required for a splitter mold silencer, and this jet pipe 010 will generate the noise of a 
specific frequency in a duct, if exhaust air flows inside, for this reason, the splitter mold silencer for 
muffling the noise which a jet pipe 010 generates — it is necessary to ****-- a facility of this splitter mold — 
structure — it cannot but become a complicated heavy lift. 

[0006] Moreover, there are some which are called a semi hanger mold as other conventional aircraft-engine 
ground test facilities using a splitter mold silencer. Although this is surrounded with the noise-proof wall in 
the surroundings of the aircraft which performs an engine ground trial, it has the same fault as the facility 
shown in drawing 7 in that it has the trouble accompanying installing a splitter mold silencer. 
[0007] Furthermore, there are some which are called the hashed house (all sealing) mold shown in drawin g 
8 again as other aircraft-engine ground test facilities using a splitter mold silencer. This is what made the 
aircraft which performs an engine ground trial wrap building form by the perimeter, and the inlet 022 for 
passing inhalation of air in an engine is established in the front face of the aircraft. In drawing 8 ,021 is a 
splitter mold silencer and it is the jet pipe with which 020 leads engine exhaust air to the splitter mold 
silencer 021. Although this facility is excellent in insulation, since it furnishes a splitter mold silencer, it has 
the same trouble with having explained the facility of drawing 7 . 
[0008] 

[Problem(s) to be Solved by the Invention] without it uses the splitter mold silencer which needs installation 
of the jet pipe with which the conventional silence mold facility for performing an engine ground trial while 
this invention had parked the aircraft at an apron serves as a generation source of a low frequency noise in 
view of having said fault carried out — structure ~ it is easy and it is making into the technical problem to 
offer a silence mold facility of the engine ground trial which was excellent in the silencing effect. 
[0009] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/30/2006 



JP,2000-318696,A [DETAILED DESCRIPTION] 



Page 2 of 3 



[Means for Solving the Problem] In order that this invention may solve said technical problem in the silence 
mold facility for performing an engine ground trial, with the aircraft parked at an apron at an apron, The 
deck plate with which it inclined upwards, and has been arranged from the lower part, and two or more 
holes were prepared so that the exhaust air way to which it is installed so that spacing may be maintained 
behind the exhaust port of the aircraft engine which performs a ground trial and it may be located in it from 
the exhaust port of this engine, and engine exhaust air is led up might be formed, The aircraft- engine ground 
test facility of structure which has the silence layer constructed to the floor line between the noise-proof wall 
which maintained this deck plate and spacing and has been arranged at the tooth-back side of this deck plate, 
and said deck plate and noise-proof wall is offered. 

[0010] Said silence layer in the aircraft-engine ground test facility by this invention can consist of different 
rectangle ingredients, such as porous material or a crushed stone. 

[001 1] In the aircraft-engine ground test facility of this invention with the above structure, a big silencing 
effect can be obtained according to a diffraction operation of the deck plate to which the exhaust air which 
comes out of an aircraft engine is led up. Moreover, since two or more holes are prepared in that deck plate, 
while exhaust air of an aircraft engine controls the rise of the contact jet pressure produced by contacting 
this deck plate directly, the noise of an exhaust jet is absorbed sound. 

[0012] Moreover, since the silence layer is constructed to the floor line between that the noise-proof wall is 
formed in the tooth-back side of a deck plate and a deck plate, and a noise-proof wall, the jet noise of engine 
exhaust air is absorbed. Moreover, the wave-motion flow by the contact back pressure of the exhaust jet 
which acts from the hole of a deck plate to the air space between a deck plate and a noise-proof wall on the 
back is eased by existence of this silence layer. 

[0013] Thus, the jet noise of an aircraft engine can be decreased in the aircraft-engine ground test facility of 
this invention, without using a splitter mold silencer and the jet pipe for opening this and the exhaust port of 
an aircraft engine for free passage. 
[0014] 

[Embodiment of the Invention] Hereafter, based on one gestalt of operation illustrating the aircraft-engine 
ground test facility by this invention, it explains concretely. In drawing 1 and drawing 2 , 2 is a sound-proof 
wall, it is prepared so that the surroundings of the aircraft which performs an engine ground trial may be 
surrounded, and opening which can be opened and closed by the soundproof door 4 is formed in the nose 
side. A sound-proof wall 2 is formed also in head lining, and is constituted by all closed mold. 
[0015] The inhalation-of-air opening 6 for supplying the inhalation-of-air style 5 to aircraft-engine E which 
performs a ground trial is formed in the nose side of the sound-proof wall 2 of head lining, and the 
inhalation-of-air silencer which set up and constituted two or more acoustic tiles 8 is formed in the 
inhalation-of-air opening 6. In addition, the sound-proof wall 2 has composition which an air space 10 is 
formed in the interior and heightens a silencing effect so that it may see in drawing. 

[0016] The deck plate 12 is formed ahead of the sound-proof wall 2 used as the back of the exhaust port of 
Engine E of performing a ground trial. Although aircraft-engine E has the pin center,large engine prepared 
in the core of a fuselage, and the wing engine attached in the aerofoil, it is prepared in three places, 12-1 , 12- 
2, and 12-3, so that a deck plate 12 may be expected to be able to respond to the exhaust stream 14 of both 
the engine by drawing 2 . 

[0017] As the thing for pin center,large engines is notionally shown in drawing 4 , from the lower part, in 
accordance with the sound-proof wall 2, a deck plate 12 is started gradually and prepared upwards so that 
the exhaust air way (gas duct) 1 6 to which exhaust air of aircraft-engine E blowing off is led up may be 
formed. A deck plate 12 is built with the metal which is equal to contact in the high temperature and the 
high-speed fluid of an engine exhaust jet, and is prepared in the location which maintains predetermined 
spacing from an engine exhaust port, the hole with which two or more holes of magnitude with a proper 
deck plate 12 were prepared — it has structure of a difference. 

[0018] The sky gaseous layer 18 is formed between the deck plate 12 and the sound-proof wall 2 which is 
back [ the ], and the silence layer 20 constituted from different rectangle ingredients, such as porous material 
or a crushed stone, is constructed in the floor line of the sky gaseous layer 18. Although 22 is the exhaust air 
wall which rose from head lining as the field inside the exhaust air way 1 6 is formed, this may exclude 
installation rather than is indispensable. 

[0019] The actual configuration of the exhaust air way (gas duct) 16 formed with a deck plate 12, head 
lining, and the exhaust air wall 22 serves as a mode shown in drawin g 3 . In addition, the gas duct side 
which forms a sound-proof wall 2 and the exhaust air way 16 is made into the absorption-of-sound type 
sound insulating construction made from concrete constituted so that it might be made to absorb sound by 
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porosity material. 24 is an exhaust-gas-recirculation prevention plate which prevents the engine exhaust air 
which was formed in head lining and turned to the exhaust air way 1 6 recycling in the direction of engine 
inhalation of air. 

[0020] The exhaust jet which the aircraft-engine ground test facility of this operation gestalt has the above 
structure, and was discharged by the ground trial from the exhaust port of an aircraft engine is led to the 
upper exhaust air way 16 in a deck plate 12, and a silencing effect is obtained according to the flume detour 
chip box operation which turns the direction of this noise up. Moreover, while the rise of contact jet pressure 
is controlled even if an engine exhaust jet contacts a deck plate 12 directly since two or more holes are 
prepared in the deck plate 12, reflection of a jet is controlled, the flow of an exhaust jet is softened, and the 
low frequency sound by the jet speed difference does not occur. Moreover, two or more of these holes 
demonstrate an absorption-of-sound operation. 

[0021] The wave-motion flow by the contact back pressure of the engine exhaust jet which passes the hole 
of a deck plate 12 and acts on the sky gaseous layer 1 8 by the side of the tooth back of a deck plate 1 2 on the 
other hand is eased by the silence layer prepared in the floor line of the sky gaseous layer 1 8, and the 
acoustic wave which passes and spreads a deck plate 12 is absorbed. Furthermore, the sky gaseous layer 1 8 
and sound-proof wall 2 in the tooth-back side of a deck plate 12 decrease the engine exhaust jet noise 
effectively. 

[0022] As mentioned above, although concretely explained based on the operation gestalt illustrating this 
invention, it cannot be overemphasized that various modification may be added to the concrete structure and 
a configuration within the limits of this invention which this invention is not limited to these operation 
gestalten, but is shown in a claim. 

[0023] For example, although head lining is also covered with a sound-proof wall 2 and being considered as 
the configuration of all closed mold with the above-mentioned operation gestalt, it is good for head lining 
also as structure where a sound-proof wall is not established depending on a site condition. Moreover, 
although the configuration which formed the inhalation-of-air opening 6 in the head-lining section is 
adopted in the thing of the above-mentioned operation gestalt, you may make it incorporate inhalation of air 
from the front, and it is not limited to preparing inhalation-of-air opening in the head-lining section at all. 
[0024] 

[Effect of the Invention] As explained above, the aircraft-engine ground test facility by this invention The 
deck plate with which it inclined upwards, and has been arranged from the lower part, and two or more 
holes were prepared so that the exhaust air way to which it is installed so that the exhaust port and spacing 
may be maintained behind [ of performing a ground trial ] an engine exhaust port and it may be located in it, 
and engine exhaust air is led up might be formed, It has the silence layer constructed to the floor line 
between the noise-proof wall which maintained this deck plate and spacing and has been arranged at the 
tooth-back side of this deck plate, and said deck plate and noise-proof wall. 

[0025] Therefore, in addition to the silence function by such arrangement configuration that forms the 
exhaust air way to which the exhaust air which comes out of an aircraft engine is led up, in the aircraft- 
engine ground test facility of this invention, a big silencing effect can be obtained by the diffusion function 
of the noise by discharging up. Moreover, two or more holes are prepared in that deck plate, and while the 
rise of the contact jet pressure produced when exhaust air of an aircraft engine contacts this deck plate 
directly is controlled, the noise of an exhaust jet is absorbed. 

[0026] Moreover, in the aircraft-engine ground test facility by this invention, since the silence layer is given 
to the floor line between that the noise-proof wall is formed in the tooth-back side of a deck plate and a deck 
plate, and a noise-proof wall, the jet noise of engine exhaust air is absorbed. Moreover, the wave-motion 
flow by the contact back pressure of the exhaust jet which acts from the hole of a deck plate to the air space 
between a deck plate and a noise-proof wall on the back is eased by existence of this silence layer. 
[0027] Thus, the jet noise of an aircraft engine can be decreased in the aircraft-engine ground test facility of 
this invention, without using a splitter mold silencer and the jet pipe for opening this and the exhaust port of 
an aircraft engine for free passage. 
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[Drawing 8] 
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PROBLEM TO BE SOLVED: To eliminate installation of 
an exhaust duct of a low-frequency noise generating 
source to provide a noise-suppressed type facility for an 
engine ground test of simple structure excellent in 
noise-suppressing effect, in the noise-suppressed type 
facility for conducting the engine ground test in the 
condition where an aircraft is parked on the ground. 
SOLUTION: This facility is a noise-suppressed type 
facility for an engine ground test while parking an aircraft 
on the ground. The facility has a deck plate 12 disposed 
to be positioned with a space on the rear side of an 
exhaust port of an aircraft engine E set for the ground 
test, arranged inclinedly from its lower side upto its 
upper side to form an exhaust passage for guiding 
exhaust of the engine E to the upper side, and provided 
with plural holes, a sound insulation wall 2 arranged in a 
backface side of the deck plate 1 2 to keep a space with 
respect to the plate 1 2, and a sound insulation layer 
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